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Fig. S1. USP35 enhances RRBP1 expression at posttranscriptional level.  

(A) Quantitative analysis of the indicated DEPs was confirmed by western blot. (B) 

Expression of RRBP1 was detected by qRT-PCR in USP35 overexpression (USP35 

WT) H1299 and A549 cells. (C) Expression of RRBP1 was detected by qRT-PCR in 

shRNAs mediated USP35 knockdown H1299 and A549 cells. All data are presented 

by mean ± SD. *P<0.05, ***P<0.001 based on the Student t-test. All results are 

representatives of three independent experiments. 



 

Fig. S2. USP35 decreases ubiquitination of RRBP1. 

(A) H1299 cells were transfected or co-transfected with Myc-Ub alone or along with 

HA-USP35 WT or HA-USP35 C450A. Cell lysates were immunoprecipitated with 

anti-Myc antibody, followed by immunoblotting with an anti-RRBP1 antibody. The 

results are representatives of three independent experiments. (B) Quantitative analyses 

of USP35 protein detected by western blot in the indicated PC9 cells transfected or 

co-transfected with Flag-RRBP1 alone or along with HA-USP35 WT or in 

combination with HA-USP35 WT and 2 µg or 4 µg shUSP35-2. All data are presented 

by mean ± SD. ***P<0.001 based on the Student t-test. 



 

Fig. S3. USP35 interacts with RRBP1. 

Cell lysates of Anip973 were immunoprecipitated with anti-USP35 antibody or IgG 

antibody, followed by immunoblotting with anti-RRBP1 antibody. The results are 

representatives of three independent experiments. 



 

Fig. S4. USP35 overexpression alleviates ER stress induced cell apoptosis.  

(A) Quantitative analyses of the indicated proteins detected by western blot in H1299 

cells with stable overexpression of USP35 (USP35 WT) and their control (EV) 

cells treated with 2 µM TM for 0 h, 24 h, 48 h and 72 h. (B) H1299 cells with 

stable overexpression of USP35 (USP35 WT) and their control (EV) cells were 

treated with 0 µM, 0.5 µM, 1 µM and 2 µM TM for 48 h. The indicated proteins 

were detected by western blot. Quantitative analyses were shown in the graphs. 



All data are presented by mean ± SD. *P<0.05, ***P<0.001 based on the Student 

t-test. All results are representatives of three independent experiments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S5. USP35 knockdown exacerbates ER stress induced cell apoptosis. 

(A) The knockdown efficiency of siRNAs specifically targeting USP35 or RRBP1 

was verified by western blot in A549 cells. Quantitative analyses were shown in the 

graphs. (B) Quantitative analyses were presented for the indicated proteins detected 



by western blot in A549 cells transfected with USP35 specific siRNAs (siUSP35-1 

and siUSP35-2) and scramble siRNA (siNC) treated with or without 2 µM TM for 48 

h. (C) SiUSP35-1, siUSP35-2 and siNC A549 cells were treated with or without 2 µM 

TM for 48 h. The cells were subsequently stained with Annexin V-FITC and 

propidium iodide (PI) and analyzed by flow cytometry. (D) SiUSP35-1 and siNC 

A549 cells were treated with or without 2 µM TM for 48 h. The apoptotic cells were 

detected using TUNEL staining. Scale bars indicate 100 µm (D). All data are 

presented by mean ± SD. *P<0.05, *P<0.01, ***P<0.001 based on the Student t-test. 

All results are representatives of three independent experiments. 



 

Fig. S6. RRBP1 is responsible for the inhibitory effect of USP35 on Tunicamycin 

(TM)-induced cell apoptosis.  

(A and B) Quantitative analyses were presented for the indicated proteins detected by 

western blot in the indicated H1299 cells treated with or without 2 µM TM (A) or in 



combination with Radezolid (B) for 48h. All data are presented by mean ± SD. 

*P<0.05, **P<0.01, ***P<0.001 based on the Student t-test. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig.S7. RRBP1 overexpression inhibits the promotive effect of USP35 silencing 

on Tunicamycin (TM)-induced cell apoptosis.  

Quantitative analyses were shown for the indicated proteins detected by western blot 

in the indicated A549 cells treated with or without 2 µM TM for 48 h. All data are 

presented by mean ± SD. *P<0.05,  **P<0.01, ***P<0.001 based on the Student 

t-test. 

 

 

 

 

 

 

 

 

 

 



 

Fig.S8. GPR78 expression is positively correlated with USP35 and RRBP1 

expression in NSCLC tissues.  

(A) The correlation between the expression of GPR78 and USP35 in NSCLC tissues 

from GEPIA was presented in scatter plot. (B) The correlation between the expression 

of GPR78 and RRBP1 in NSCLC tissues from GEPIA was presented in scatter plot. 

 

Fig.S9. USP35 overexpression enhances Tunicamycin (TM)-induced 

phosphorylation of PERK through up-regulating RRBP1.  

(A) The uncrossed whole blots of phosphor-PERK (p-PERK) in Fig.5A. (B) The 

uncrossed whole blots of phosphor-PERK (p-PERK) in Fig.5B. 

 

 

 

 

 



 

Supplementary Table 1 The Types, Dilutions and Sources of Antibodies Used for 

Western Blotting and Immunohistochemical Analysis. 

 

Antibody 

 Working 

dilution  

 Working 

dilution  

 

 

Species 

 

Source -Cat. Number Western 

blotting 

IHC 

USP35 
 

1:1000  — 
 Rabbit 

polyclonal 

Abcam  

(Cat. No.ab86791) 

USP35 
 

—  1:50 
 Rabbit 

polyclonal 

Abcam  

(Cat. No.ab128592) 

RRBP1 
 

1:3000  1:100 
 Rabbit 

polyclonal 

Proteintech  

(Cat. No. 22015-1-AP ) 

GRP78 
 

1:2000  — 
 Rabbit 

monoclonal 

Cell Signaling Technology 

(Cat. No. 3177) 

PERK 
 

1:1000  — 
 Rabbit 

monoclonal 

Cell Signaling Technology 

(Cat. No. 5683) 

Phospho-PERK 

(Thr980) 

 
1:1000  — 

 Rabbit 

monoclonal 

Cell Signaling Technology 

(Cat. No. 3179) 

CHOP 
 

1:1000  — 
 Mouse 

monoclonal 

Cell Signaling Technology 

(Cat. No. 2895) 

Cleaved- 

Caspase3 

 
1:1000  — 

 Rabbit 

monoclonal 

Cell Signaling Technology 

(Cat. No. 9661) 

PARP1  
 

1:2000  — 
 Rabbit 

polyclonal 

Proteintech  

(Cat. No. 13371-1-AP ) 

Myc-tag 
 

1:2000  — 
 Mouse 

monoclonal 

Cell Signaling Technology 

 (Cat. No. 2276) 

Flag-tag 
 

1:2000  — 
 Mouse 

monoclonal 

Sigma 

(Cat. No.F1804) 

HA-tag 
 

1:2000  — 
 Mouse 

monoclonal 

Sigma 

(Cat. No. H3663) 

ABIN-2 
 

1:1000  — 
 Mouse 

monoclonal 

Abcam  

 (Cat. No. ab205925) 

Aurora B 
 

1:1000  — 
 Mouse 

monoclonal 

Cell Signaling Technology 

(Cat. No.3490) 

F2RL1 
 

1:1000   
 Rabbit 

monoclonal 

Cell Signaling Technology 

(Cat. No.6976) 

β-Actin 
 

1:3000  — 
 

fpolyclonal 
Cell Signaling Technology 

(Cat. No. ab64659) 

 



 























 

 

 





















 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Tables S4. The 26 overlapping proteins between USP35-upregulated proteins and 

shUSP35-downregulated proteins. 

 

 

 

supplementary table4

Differential expressed proteins by iTARQ coupled LC-MS/MS analysis

Fold Change P value Fold Change P value

 Q8NFZ5 TNIP2 2.5133 3.0243E-12 0.793478 0.009475

Q96GD4 AURKB 2.33068 1.5852E-10 0.797798 0.0114331

Q7Z406 MYH14 1.98886 2.2395E-07 0.809361 0.0184613

P84022 SMAD3 1.78599 1.3517E-05 0.810362 0.0192126

Q9NWW7 C2orf42 1.78356 1.4177E-05 0.827586 0.0367438

A0A024R6A0 ARG2 1.74413 3.0551E-05 0.764123 0.00230763

O00506 STK25 1.69651 7.6021E-05 0.803648 0.0146319

Q14681 KCTD2 1.63932 0.00022153 0.800182 0.0126561

A1A5C5 RRBP1 1.62918 0.00026694 0.799122 0.012099

Q08999 RBL2 1.58171 0.00063033 0.803109 0.0143082

H7C3I1 ST13 1.55764 0.00096552 0.704961 5.9191E-05

Q9UBG0 MRC2 1.54963 0.0011111 0.781136 0.00538852

B0QYU2 CXorf39 1.51111 0.00215964 0.800238 0.0126857

A6NFQ7 DPRX 1.49154 0.00300536 0.328079 7.807E-40

P04066 FUCA1 1.49045 0.00306073 0.808134 0.0175747

Q06481 APLP2 1.4786 0.00372882 0.763726 0.00226008

Q9Y654 CBX1 1.45324 0.00565224 0.818489 0.0263212

A0A0J9YW36 STMN3 1.43563 0.00750375 0.794847 0.0100616

A0A0S2Z455 SERPINI1 1.41735 0.0100196 0.827521 0.0366588

Q15506 SPA17 1.40347 0.0124358 0.807903 0.0174119

Q9NXJ5 PGPEP1 1.39506 0.0141533 0.778257 0.00469556

Q9NWM3 CUEDC1 1.39381 0.0144267 0.817013 0.0248879

P55085 F2RL1 1.3891 0.0155013 0.817869 0.0257113

A0A024R7M1 RFXANK 1.34286 0.0307483 0.725604 0.00024337

A0A024R3H2 SORL1 1.34177 0.0312343 0.787989 0.00740957

D3DS14 FLJ10357 1.33062 0.0366218 0.822993 0.0311232

Uniprot Accession Gene Symol

USP35 VS. EV shUSP35 VS. shNC



Tables S5. Correlation between expression levels of USP35 and the clinical features. 

Supplementary Table 5 

Correlation between expression levels of USP35 and the clinical features. 

Clinicopathogical 

parameters 

n IHC score 

(Mean ± Standard deviation) 

p 

Age at diagnosis (years) 

                       <65   

                       ≥65   

 

33 

12 

 

4.40±2.35 

4.23±1.92 

0.8213a 

Sex  

                      male 

                     female 

 

24 

13 

 

4.13±1.86 

4.90±2.95 

0.2973a 

Primary tumor size       

                     <5cm 

                     ≥5cm 

 

33 

12 

 

4.45±2.40 

4.10±1.72 

0.6529a 

TNM stage     

                     Ⅰ 

                     Ⅱ 

                     Ⅲ-Ⅳ 

 

20 

11 

14 

 

3.45±1.35 

3.34±2.15 

6.45±1.92 

 

 

P<0.9813b 

P<0.0001b 

a. Student t test; b. One-way ANOVA. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Tables S6. Correlation between expression levels of RRBP1 and the clinical features. 

Supplementary Table 6 

Correlation between expression levels of RRBP1 and the clinical features. 

Clinicopathogical 

parameters 

n IHC score 

(Mean ± Standard deviation) 

p 

Age at diagnosis (years) 

                       <65   

                       ≥65   

 

33 

12 

 

5.37±1.51 

5.31±2.37 

0.9221a 

Sex  

                      male 

                     female 

 

32 

13 

 

5.20±1.63 

5.80±2.07 

0.3117a 

Primary tumor size       

                     <5cm 

                     ≥5cm 

 

33 

12 

 

5.52±1.59 

4.90±2.14 

0.2933a 

TNM stage     

                     Ⅰ 

                     Ⅱ 

                     Ⅲ-Ⅳ 

 

20 

11 

14 

 

4.97±1.16 

4.90±1.96 

6.50±1.87 

 

 

P<0.9919b 

P<0.0188b 

a. Student t test; b. One-way ANOVA. 

 

 


